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STERILIZATION TESTING APPARATUS 

The invention relates to a sterilization testing apparatus comprising a housing with a testing chamber, an 
indicator placed therein, and a supply line for supplying the sterilizing medium. 

Sterilization apparatuses are used to be able to decide with adequate certainty after a sterilization whether 
the sterilization procedure was successful. 

Preferably a gaseous or vaporous medium is provided as the sterilization medium, e.g., steam, ethylene 
oxide, or formaldehyde. In particular with so-called steam sterilizers like those employed in hospitals, 
long tubes and medical tools and equipment must be able to be sterilized with a probability approaching 
certainty. In the case of steam sterilizers, as a rule the sterilizer is evacuated prior to supplying the e.g. 
normally 121 'C or 134 °C hot saturated steam. The effect of this is that the sterilization agent travels 
unimpeded through the residual gases remaining in the sterilization item to the locations to be sterilized. 
For this, it is necessary that the testing chamber with the indicator is connected to the atmosphere of the 
steam sterilizer only via a supply line that is very long relative to its cross-section. 



The coupling of the supply line to the testing chamber represents a weak point in the sterilization testing 
apparatus. 

Thus, in accordance with DE 43 19 397 CI it is established that given the aforesaid conditions damage to 
the supply line is conceivable. The damage can begin at the connection or coupling between supply line 
and testing chamber. Even minor leaks can be sufficient for the path of the ambient sterilization 
atmosphere to be shortened, while circumventing the longer path through the supply line, so that the 
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indicator located in the testing chamber incorrectly indicates complete sterilization and/or adequate 
sterilization conditions. 

The connection from the supply line to the testing chamber is also frequently found to be the weak point 
of the testing system because the supply line hangs loose on the testing chamber and/or its container and 
this coupling point is mechanically stressed when the testing body is used. 

In accordance with DE 43 19 397 CI, for these reasons the supply line embodied as a tube is replaced by 
a stopper made of porous material that makes it more difficult for the sterilization agent to flow into the 
testing chamber like a labyrinth seal. When used frequently, this solution has the disadvantage that the 
stopper acts not only like a labyrinth but also like a barrier to the sterilization agent. 

With DE 197 24 158 Al, the described disadvantages are intended to be rectified in that a sterilization 
testing apparatus is created with a supply means embodied as a long extended tube, whereby the supply 
line is closely packed - mechanically immobile - on the container. However, the disadvantage of this 
solution is that the supply line still is not protected from damage, even if it is practically securely 
connected to the container of the testing chamber and thus the connecting parts are no longer subject to 
mechanical stress. In addition, producing this proposed solution is very complex. 

The known sterilization testing apparatus have an additional disadvantage. 

The indicator must be placed in the sterilizer by the operator prior to the sterilization procedure and must 
be removed again for documentation purposes after the sterilization. As a rule, the testing chamber is 
closed by a cover that can be inserted or screwed on. These covers generally have a seal that is intended 
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to prevent the short-circuit of the surrounding sterilization agent and testing chamber and must be tested 
regularly and replaced if necessary. If the cover and/or the seal has a leak, it is not possible to check 
whether the indicator is displaying successful sterilization due to the leak in the cover or the seal or due 
to correct sterilization. Likewise, it is possible that the indicator is pinched between the testing chamber 
wall and the cover when the cover is screwed or placed on. 

With sterilization apparatus, it is necessary that an indicator is connected to the atmosphere of the 
sterilizer only through a supply line that is very long relative to its cross-section. Using the interaction of 
the sterilization medium, with a supply line that is very long relative to its cross-section, with the 
indicator it can be demonstrated in models that even hollow spaces and tubes or porous materials are 
acted upon or penetrated with the sterilization medium. 

In DE 102 13 066 Al, a solution for such a sterilization apparatus is proposed in which a hollow 
diffusion space is formed from two thin films (wall elements) by a protuberance, at least in one of the 
films, and the second film closes off this hollow diffusion space from the outside so that it is sterilization 
medium-tight. An indicator is arranged in the hollow diffusion space. 

These solutions provide a number of advantages over the existing systems. For one thing, there is no 
coupling point between testing chamber and supply line, and for another thing it is designed as a 
disposable item, which greatly simplifies handling of the system. 

The disadvantage of this solution is that the supply line tube, in this case called the hollow diffusion 
space, is subjected to mechanical influences in the sterilization chamber with no protection. The effect 
of even such a very slight porosity of the hollow diffusion space is that the sterilization medium travels to 
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the indicator, having circumvented the complete path via the entire diffusion segment. 
Another disadvantage is that the indicator cannot be removed from the testing body. Although DE 102 
13 066 Al does describe that the complete system is to be archived, given the dimensions as suggested in 
prEN13060: 2002 and/or in EN 867-5 4.5, the testing system is several millimeters thick, so that the 
testing system is not suitable for complete documentation. 

It is therefore the object of the invention to create a sterilization testing apparatus whose supply line to 
the testing chamber has the dimensions required for conventional steam sterilization without having the 
weak points at the coupling point and that at the same time is protected against mechanical effects. In 
addition to its great compactness, the sterilization testing apparatus should make it possible to open and 
close the sterilization testing apparatus with no problem for the purpose of removing the indicator. 
Furthermore, it should be very simple to produce in terms of production engineering, it should make it 
possible to evaluate the performance of a sterilizer in a simple manner, and it should ensure 
recoverability for disposable items. 

This object is inventively attained in that the sterilization testing apparatus comprises at least two 
housing parts (3) and (5) that are matched to one another, whereby worked into the housing part (3) is a 
supply channel (4) that supplies the sterilization medium. 

The supply channel (4) is arranged such that it forms the base body of the testing chamber (1). The 
testing chamber (1) receives the indicator (2) that indicates the conclusion of the sterilization procedure. 

The supply channel (4) has an opening (7) and (7') both to the testing chamber (1) and to the outside. 
Thus the sterilization medium can be conducted in from outside via the supply channel (4) that is open 
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there. The supply channel (4) likewise opens into the testing chamber (1). Connectors and coupling 
parts are not required. 

The supply channel (4) worked into the housing part (3) has any desired cross-section. This can 
preferably be rectangular or square. Since the supply channel (4) has a very thin cross-section while 
simultaneously having substantial length relative thereto, it particularly makes sense to embody such a 
supply channel (4) in a meandering or spiral shape. 

Fundamentally the housing parts can be designed selectively such that they provide the option to be 
opened and closed both prior to and after the sterilization procedure in order to provide access to the 
indicator (2) or the housing parts (3) and (5) are securely joined to one another. The latter variant 
represents a particularly advantageous embodiment of the invention. In this case the indicator (2) is 
already placed in the testing chamber (1) during production of the sterilization testing apparatus so that it 
is not necessary to open the testing apparatus until after the sterilization procedure has concluded to 
remove the indicator (2). 

i 

In order to be able to make it possible to access the testing chamber (1) for removing the indicator (2), 
provided in the housing part (3) or (5) is an opening (6) that is closed by means of a closure (12) for 
those cases in which the housing parts (3) and (5) are securely joined to one another. 

Such a closure (12) can be embodied in a particularly advantageous manner as a single use opening. This 
always makes sense when the two housing parts (3) and (5) are securely joined to one another and thus 
are likewise provided for single-instance use. 
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However, the invention also permits additional options to be able to check the indicator (2) for its 
reaction during single-instance use or multiple use. 

Thus, in one additional embodiment of the sterilization testing apparatus, the housing parts (3) and (5) 
are detachably joined to one another. In such an embodiment, the housing parts (3) and (5) can be 
opened and closed in a simple manner for placing and/or for removing the indicator (2). Such an 
embodiment can be manufactured from metal, for instance. A seal (10) should then be placed in an 
advantageous manner between the housing parts (3) and (5). It has been demonstrated that a sealing mat 
that is contained in the housing part (5) is particularly suitable for this. Such a sealing mat could 
comprise for instance silicon material. 

In the inventive solution of housing parts (3) and (5) joined securely to one another, it is also possible to 
do without an opening (6) with a closure (12) in that the sterilization testing apparatus is opened, and 
thus the indicator (2) can be removed, by breaking the housing parts (3) and (5) at the predetermined 
breaking line (13). 

Likewise for housing parts (3) and (5) that are securely joined to one another it is inventively provided 
that the housing parts (3) and (5) are produced from a transparent material in order to be able to view the 
indicator (2) and/or determine its reaction without opening the apparatus or breaking it on a 
predetermined breaking line (13). 

Another embodiment of the sterilization testing apparatus provides that it comprises more than two 
housing parts (3) and (5) that are matched to one another. This is a so-called multilayer sterilization 
apparatus. This embodiment provides the option of producing sterilization test apparatus that are shorter 
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in width and length than in height in terms of their physical dimensions. 

In this case, the housing part (3") contains the supply channel (4) with an opening (7) that produces a 
connection to the outside. The housing part (3') also contains a supply channel (4) that is provided with 
an opening (7') that enables a connection to the testing chamber (1) with an indicator (2) placed therein. 
Both housing parts (3') and (3") are themselves joined to one another by an opening (1 1). 

In the multilayer embodiments, a meandering or spiral (shape) also inventively makes sense in order to 
be able to house, if needed, the necessary length of the supply channel (4) in particularly small housings 
(3) and (5) of the sterilization testing apparatus. For the multilayer embodiment, the inventive solutions 
listed above can be used; these have already been provided and described for single-layer housing parts 
(3) and (5) that are joined securely to one another. 

Advantageously, the housing parts (3) and (5) comprise plastic, whereby each of the housing parts can 
also comprise different plastic materials. This always makes sense when a transparent plastic material is 
used so that the indicator (2) can be visible. 

It has been demonstrated that the housing parts (3) and (5) made of a heat-resistant plastic that is suitable 
for an injection molding process are particularly favorable materials for producing the inventive 
sterilization testing apparatus. 

Alternatively to this solution in which for removing the indicator provided in the housing part (3) or (5) 
is an opening that must be closed with a single-use closure, in accordance with the invention a variant 
that is very effective in terms of production engineering is proposed that makes possible a quantitative 



8 



statement about the sterilization. This variant of the sterilization testing apparatus thus permits not only a 
statement about whether the sterilization procedure has been completed, but furthermore even provides 
information about the performance of the sterilizer. 

This is inventively attained in that the supply channel (4) that supplies the sterilization medium can be 
worked into the housing part (3) or into the housing part (5) or into both. Using an at least partially 
meandering and/or spiral-shaped arrangement of the supply channel, ridges form in the interior of the 
housing, and these ridges at least partially along with the side part(s) of the housing parts (3) and/or (5) 
form a part of the supply channel (4). A supply channel (4) formed in this manner receives the indicator 
(2). 

The invention selectively also provides that the supply channel can be arranged such that using this 
arrangement or at least a part of a side part of the housing part(s) (3) and/or (5) a testing chamber (1) is 
created in which an indicator (2) can be placed. 

The supply channel (4) worked into the housing part (3) and/or (5) has any desired cross-section. 
Preferably it can be embodied rectangular or square. 

A very compact construction is obtained by working the supply channel into the housing part. The 
supply channel is situated protected in the interior of the housing and is optimally protected against 
external damage. 
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In accordance with one preferred embodiment, the supply channel (4) has a length that is so long relative 
to its cross-section that under normal sterilization conditions the supply channel (4) cannot be completely 
deaerated. 

In this case, it makes sense to place into the complete supply channel one or a plurality of indicators that 
indicate the precise segment up to which the sterilization medium has penetrated. The subordinate 
claims propose such advantageous embodiments in which the indicator (2) is distributed selectively over 
the entire length of the supply channel or a plurality of indicators (2) is distributed over the length of the 
supply channel (4). 

This embodiment is suitable for instance for periodic tests of the sterilizer, since in contrast to 
conventional sterilization testing apparatus it provides a quantitative statement about the maximum 
segment for which sterilization is attainable for instance for a tube with uniform diameter and it is 
possible to detect trends in the performance of the sterilizer early on. For this, it makes sense to apply a 
type of scale to the housing in order to be able to read and document the values with certainty. In this 
case, the housing should be produced from a transparent material so that the result can be read directly. 
In this aforesaid embodiment it also makes sense that the sterilization testing apparatus comprises more 
than 2 housing parts (3) and (5) that are matched to one another. Thus, this is a multilayer sterilization 
testing apparatus that is shorter in width and length than in height in terms of its physical dimensions. 

A sterilization testing apparatus employed for disposable use is inventively provided with a machine- 
readable continuous code, since in this manner clear recoverability of the testing systems is provided up 
to the production process for the testing apparatus. 
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Advantageously, the housing parts (3) and (5) likewise comprise plastic, whereby each of the housing 
parts can also comprise different plastic materials. This always makes sense when a transparent plastic 
material is used so that the indicator (2) is visible through the housing parts (3) and/or (5). It has been 
demonstrated that the housing parts (3) and (5) made of a heat-resistant plastic that is suitable for an 
injection molding process are particularly favorable materials for producing the inventive sterilization 
testing apparatus. 

Selectively the housing parts can also be designed such that they offer the option of opening and closing 
both before and after the sterilization procedure so that the indicator (2) can be accessed or the housing 
parts (3) and (5) are securely joined to one another. 

In the latter case, the ridge(s) (9) and the housing parts (3) and (5) the supply channel (4) are embodied 
such that they close sterilization media-tight to the outside and to themselves. 

In the embodiment in which the housing parts are securely joined to one another, selectively worked into 
the housing part (3) or (5) is a tear strip (14) that, by tearing it, permits the housing part (3) or (5) to be 
opened and the indicator (2) to be removed. 

Another particularly preferred embodiment is comprised for the case in which the housing part (3) or (5) 
that does not contain the ridge(s) (9) represents a film (16). Such a solution represents a particularly 
cost-effective variant of the invention. 

The particular advantage of the inventive solution is comprised in producing a very cost-effective 
sterilization testing apparatus, since the latter can be produced in very high numbers. There is the 
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possibility of designing the invention such that it can be employed for single use or multiple use. 

One particular advantage is attained in the utilization of the sterilization testing apparatus in single use, 
however. An exceptionally compact apparatus results that offers particular protection from external 
influences. Since in the field of sterilization a great deal of value must be placed on certainty and in 
particular there must be as few sources of errors as possible for personnel, this compact solution is a 
preferred embodiment. The greatest possible certainty is attained with the compact sterilization testing 
apparatus in that hospital personnel cannot have any effect on the testing apparatus prior to or after the 
sterilization procedure by opening and closing the apparatus. 

The personnel need only place the sterilization testing apparatus into the sterilization machines and, after 
the sterilization cycle, either actuate the single-use opening for the purpose of removing the indicator or 
read the results of the sterilization from the indicator through the transparent half of the housing. 

The inventive solution is illustrated using drawings in Fig. 1 through Fig. 1 5 to provide a more detailed 
explanation. 

(Fig. 1) A top view of the housing part (3)/(5) without corresponding housing part (5)/(3) with spiral- 
shaped or meandering supply channel (4), embodied testing chamber (1) with indicator (2) placed 
therein. 

(Fig. 2) illustrates a housing part (3) or (5) into one of which a spiral-shaped supply channel (4) is 
worked and into one of which a meandering supply channel (4) is worked and at least one ridge (9) is 
formed by these supply channels (4). It is also very easy to see how the supply channel (4) is formed by 
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the housing side parts (15) and the ridge(s) 9. 

(Fig. 3) illustrates a sectional illustration of a sterilization testing apparatus with a spiral-shaped supply 
channel (4) worked into the housing (3) that is securely joined to a housing part (5) and the housing part 
(5) has an opening (6) that is closed by a closure (12). The indicator (2) is placed directly into the supply 
channel (4). 

(Fig. 4) is an exploded illustration of a sterilization testing apparatus with a spiral-shaped supply channel 
(4) in the housing part (3) or (5). The housing part (5) or (3) has an opening (6) that is closed with a 
closure (12). The indicator (2) in the testing chamber (1) is accessed by opening the closure (12). 

(Fig. 5) illustrates (Fig. 4) as assembled. 

(Fig. 6) illustrates a multilayer sterilization apparatus. 

(Fig. 7) is a top view of the housing part 3' with opening (11). 

(Fig. 8) is a variant of a multiuse sterilization testing apparatus in which unintentional opening of the 
housing parts (3) and (5) is prevented by clamps (8). 

(Fig. 9) is a variant of a multiuse sterilization testing apparatus, whereby the housing part (3) and the seal 
(10) are inserted into the housing part (5). 

(Fig. 10) is a single-use sterilization testing apparatus in which the housing parts (3) and (5) are broken 
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on the predetermined breaking line (13) in order to remove the indicator (2). 

(Fig. 11) illustrates a sterilization testing apparatus in which it is schematically illustrated that a supply 
channel (4) is worked in that is very long compared to its cross-section and that under normal 
sterilization conditions cannot be completely deaerated. In this case the indicator (2) is placed over the 
complete length of the supply channel (4) in order to check the extent to which the sterilization medium 
has penetrated in the supply channel (4). 

(Fig. 12) illustrates a partially meandering and spiral-shaped embodiment of the supply channel (4). The 
indicator (2) in this case is placed in the complete supply channel (4). 

(Fig. 13) is an exploded drawing illustrating how the housing part (5) or (3) can be opened using a tear 
strip (14) in order to be able to remove the indicator (2). 

(Fig. 14) is an exploded drawing of a sterilization testing apparatus in which a plurality of indicators (2) 
is placed in the housing part (3) or (5). The individual indicators (14) [sic] can be removed by opening 
the tear strips (14). 

(Fig. 15) illustrates one preferred embodiment in which the supply channel (4) is worked into the housing 
part (3) or (5) and the housing part (5) or (3) is sealed with a transparent film (16). 
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The invention is explained in the following using several exemplary embodiments. 



One preferred embodiment is comprised in that the housing parts (3) and (5) are made of a heat-resistant 
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and mechanically resistant plastic material and are produced in an injection molding process. The 
housing part (5) has an opening (6) that is closed with a single-use closure (12). The single-use closure 
(12) comprises a mechanically resistant and heat-resistant film that during production is stamped gas- 
tight and thus closes off access to the testing chamber (1). 

The housing parts (3) and (5) are permanently joined to one another in the production process by 
ultrasound welding after the indicator (2) has been placed in the testing chamber (1). 

After sterilization has been performed the film is torn off to open the sterilization testing apparatus in 
order to be able to remove the indicator (2) from the testing chamber (1). 

Another preferred embodiment of the invention provides that the supply channel (4) in the housing part 
(3) or (5) is arranged such that the supply channel (4) opens into a testing chamber (1) after a certain 
length. Thereafter the supply channel continues and opens into the next testing chamber. This system of 
sequential supply channels and testing chambers should be designed to be long enough that under normal 
sterilization conditions it cannot be completely deaerated. The housing part (3) or (5) can be opened 
using the tear strips in order to access the indicators. Thus it is possible to determine the length to which 
the supply channel could be deaerated. 

In that the preferred embodiment concerns a disposable item, it has been demonstrated that it is 
advantageous to be able to uniquely identify the disposable item using a serial number. It has also proved 
advantageous to encipher the serial number as a bar code. 
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In another advantageous embodiment of the invention, the supply channel (4) is worked into the housing 
(3) or (5). The supply channel opens into a testing chamber in which an indicator has been placed. The 
housing part (3) or (5) is sealed with a transparent film so that reaction of the indicator can be checked 
through the film and the indicator is accessible by removing the film. 



